GABA induces behavioral and developmental metamorphosis in planktonic molluscan larvae.
Swimming planktonic larvae of the marine gastropod mollusc Haliotis rufescens require exogenous GABA or its homologs for induction of their genetically programed behavioral and developmental metamorphosis to the adult form. This requirement is stereochemically specific and absolute; GABA at 10(-6) M is fully effective in the induction of cellular differentiation, proliferation and organogenesis. The kinetics of the development of larval competence for GABA induction, and of the early metamorphic processes induced by GABA, are described. Biochemical, histological and electron micrographic analyses suggest that cyclic AMP, calcium, and a glycopeptide secretion from the cephalic sensory complex may mediate transduction of the GABA signal in the control of behavioral and morphogenetic changes induced by this environmentally deployed transmitter substance. This first observation and characterization of a major role for GABA in the control of differentiation and development, and the experimentally tractable system in which these are demonstrated, are of significance for further biomedical research.